It is known that every triangle-free (equivalently, of girth at least 4) circle graph is 5-colourable (Kostochka, 1988) and that there exist examples of these graphs which are not 4-colourable (Ageev, 1996) . In this note we show that every circle graph of girth at least 5 is 2-degenerate and, consequently, not only 3-colourable but even 3-choosable.
Introduction
The girth of a graph G is the length of a shortest circuit of G. A graph G is a circle graph if it is isomorhic to the intersection graph of chords of a circle. Let ? k (k = 3; 4; : : :) denote the family of circle graphs with girth at least k and let (? k ) = fmax (G) : G 2 ? k ) where (G) stands for the chromatic number of G. Since ? 3 contains all complete graphs, (? 3 ) = 1. The problem of evaluating (? 4 ) (the maximum of chromatic number over all triangle-free circle graphs) has been independently posed in 2] and 4] (see also 3], p. 158). The ultimate result is that (? 4 ) = 5; the upper bound is due to A. Kostochka 5] , the lower bound to the author 1]. In this note we prove that (? k ) = 3 for all remaining k 5. In fact a much stronger statement holds. A graph G is called k-degenerate (k = 1; 2; : : :) if each induced subgraph of G has a vertex of degree at most k.
Theorem. Every Let x Proof of Theorem. Let G be a circle graph of girth at least 5 and fI(v) : v 2 V (G)g be an interval representation of G. Assume that the theorem is false and G is a minimum counterexample. Then G is connected and has minimum degree at least 3. It follows that G has a circuit. Let C be a circuit of minimum length among all circuits of G with minimum (C). Observe that C has no chords for otherwise G would contain a shorter circuit C 0 with V (C 0 ) V (C) and, consequently, (C 0 ) (C). Then, according to the proof of Lemma 3, the induced representation of C can be either of the two di erent types | Case 1 and Case 2 | displayed in Figures 2 and  3 respectively. In the argument below we will treat the both cases simultaneously.
Invoke notation for the vertices of C from the proof of Lemma 3. Let u be the vertex of C adjacent to z and distinct from x. Then, since G has no cycles of length 4, I(v) for some v on that path. However then s 1 has more than one neighbour on C, which is impossible by Claim 1. Thus, I(s 1 ) I(u 0 ). From this, using Lemma 1 and the assumption that P has minimum length, we obtain that either I(s k ) I(u 0 ) for all k, or w = u 0 . Since, by Lemma 2, the path C ?v 1 ?v 2 is chain-like, we conclude that in the former case w must be the other (distinct from u) neighbour of u 0 on C. So, in any case the distance between u and w along C is at most two. However then the base of the circuit consisting of P and the shortest segment of C between u and w, is properly contained in the base of C, a contradiction. Consequently, H is a tree and, as such, has a pending vertex which is also pending in G, contradicting the assumption that G is a counterexample.
